tion, and laser vaporization surgery can remove precancerous lesions and prevent development of carcinoma altogether in patients with abnormal cytologic findings on cervical biopsy.
Providing follow-up care for women with abnormal Papanicolaou test results can be challenging, however. Patients who have invasive cervical cancer often have a history of inadequate follow-up for abnormal findings on Papanicolaou smearsP·13 Poor rates of return for repeated Papanicolaou testing and for colposcopy have afflicted programs in diverse geographic and cultural settings. 8 • J1 • 1 4-17 Obstacles to follow-up include conflicting health beliefs, cultural taboos, perceived interference with sexual relationships, denial driven by fear of cancer, inadequate transportation, forbidding costs, and inadequate guidance from health care providersY -19 \Vhen it became apparent that patients at the Shadyside Hospital Family Health Center who had abnormal Papanicolaou test results were not receiving appropriate follow-up care, an iterative series of investigations and interventions were instituted in response. We report here those results.
Background Setting The Family Health Center is staffed by more than 30 faculty and residents of the Family Practice Residency Program. Two obstetrician-gynecologists also work part-time at the center. Each year more than 7000 patients make more than 20,000 visits. Approximately 40 percent of these visits involve women older than 14 years. About 60 percent of our patients are indigent, and 50 percent of the adult women are African-American.
Preliminary Investigation
The center has used an automated medical record system 20 since 1985, which includes a health surveillance tracking module to remind patients about overdue Papanicolaou testing. The routine screening protocol for cervical cancer stipulated a yearly Papanicolaou smear unless modified by the physician based on patient risk. In 1988, a telephone survey of 172 randomly selected women in the practice showed that 93 percent had received a screening Papanicolaou test in the previous 3 years.
In 1990, however, a review of the 197 women who had had abnormal test results between 1985 and 1990 showed that 70 patients (36 percent) were overdue for follow-up Papanicolaou testing or colposcopy. Patients who did not have abnormal cervical findings entered on the problem list were more likely to be overdue for follow-up (41 percent) than were patients who had problem list entries (25 percent) . Follow-up plans, when documented at all, were often idiosyncratic and haphazard. Several charts contained notations of abnormal Papanicolaou smear results, initialed by the physician, without any evidence that the patient had been notified of the result.
Initial Interventions and Results
Concern about these findings led to educational sessions for physicians that stressed reasons for follow-up of mildly abnormal findings on Papanicolaou tests. A review of the literature and discussion with consultants provided the basis for a formalized approach to Papanicolaou test abnormalities. Physicians were prompted, in writing, about appropriate follow-up when they were given the test result (Figure 1 Based on this experience, the faculty and staff of the Family Health Center developed a more tenacious follow-up system using the automated tracking techniques and personalized reminders for patients and physicians. Colposcopy was added as an initial option for patients with atypical cells on Papanicolaou smears because of concerns about the poor sensitivity of Papanicolaou screening.
Methods
All patients who had an abnormal Papanicolaou test result at the Family Health Center between 1 April 1994 and 31 March 1996 were entered into the case management system. Abnormal findings included all results described as atypical, dysplastic, atypical squamous cells of uncertain importance, low-grade squamous intraepitheliallesions, or high-grade squamous intra epithelial lesions showing koilocytosis, changes typical of human papillomavirus, or showing carcinoma in situ or higher grade carcinomas. Metaplasia and inflammation were not considered abnormal for the purpose of this study. Only patients of family physicians (faculty and residents) were included in the study because many patients seen by the part-time gynecologists were referred from other centers that did not use our case management system. Patient follow-up outcomes were assessed from chart review as of 31 March 1996.
Care Intervention
Automated exception reports were designed to list patients whose care was delinquent for critical steps in the case management process (Figure 2 ). The new case management system assured that Ruth will check to see that the patient has scheduled an appointment and that it is for the appropriate time and place. She will also assure that a copy of the letter on the back of this memo will be sent to all patients for whom colposcopy is advised. every patient with an abnormal Papanicolaou finding had a documented and verifiable followup plan developed by the patient's regular physician based on practice care standards. Patients without a plan appeared on an exception report (step Rl, Figure 2 ). Physicians who were responsible for this lapse in planning received personal follow-up by the quality assurance coordinator, with backup from the medical director.
Patients with atypia who were scheduled to have follow-up Papanicolaou testing were entered into the Papanicolaou test-tracking system. If the patient did not receive a Papanicolaou test within the scheduled interval, an exception report (step R2, Figure 2 ) brought the patient's status to the attention of the physician for personal action; the clerical assistant also generated a reminder letter for the patient.
Patients who were assigned to follow-up colposcopy received explanatory letters. Exception reports highlighted patients who failed to appear for colposcopy (step R3, Figure 2 ) or for discussion of biopsy results (step R4, Figure 2 ). These patients received reminder letters as well as telephone calls from office staff who were knowledgeable about colposcopy. Receptionists offered taxicab passes and expedited appointment times to overcome logistic obstacles. Patients who were still reluctant to make appointments were referred to their own physicians at the center for further telephone discussion. 
Results
Between 1 April 1994 and 31 March 1996, 1796 patients of family physicians received Papanicolaou tests at the Family Health Center. The average age of these patients was 33.2 years and 69 percent of patients were African-American. Yearly demographic studies of the center population confirm stability of race and age proportions since 1986.
Eight percent (147) of these patients had abnormal Papanicolaou test findings; 24 patients (16 percent) had atypia, 121 (82 percent) had dysplasia, and 2 (1 percent) had carcinoma in situ. All but 1 of these patients had a documented follow-up plan in the chart and in the automated tracking system (Figure 3) . Of the 45 patients who were assigned by their physician to Papanicolaou test surveillance, 36 patients completed at least one follow-up test, and 2 went on to colposcopy based on their follow-up results. Of 102 patients assigned to colposcopy, 5 had the procedure, 7 had Papanicolaou te ring intead, and 10 were overdue for follow-up.
f the 24 patients with atypia, 16 were assigned to follow-up Papanicolaou testing and 8 were asigned to colpo copic follow-up. Of the 16 patients as igned to Papanicolaou te ting, 3 did not show up for the te t, 12 had a Papanicolaou test, and 1 Of the 121 patients with dysplasia found on the initial Papanicolaou test, 29 were assigned to Papanicolaou test surveillance, and 92 were assigned to colposcopy follow-up. Of the 29 assigned to Papanicolaou testing, 6 did not obtain follow-up testing, 22 had Papanicolaou testing, and 1 had colposcopy instead. Of the 92 assigned to colposcopy follow-up, 10 did not obtain follow-up testing, 76 had colposcopy, and 6 had Papanicolaou testing instead. Twenty-seven of the 102 patients with dysplasia who obtained follow-up cytology or biopsy had normal findings, including 22 of 28 patients who had Papanicolaou rather than colposcopy follow-up.
Of the 2 patients with carcinoma in situ, both were assigned to colposcopy; 1 had Papanicolaou test follow-up and 1 had colposcopy.
All scheduled patients received automated reminders before the scheduled visits and telephone calls (or letters, if unreachable by telephone) after missed or canceled appointments. At all visits the physician received an automated reminder about the patient's status to take advantage of any opportunity to reinvolve the patient who was overdue for a follow-up Papanicolaou test. Only 2 patients came in for visits during the study period without receiving or being scheduled for follow-up testing.
All patients who were overdue for follow-up tests received telephone calls and reminder letters, although some had incorrect or non functioning 6 JABFP Jan.-Feb.I998 Vol. 11 No.1 addresses and telephone numbers. The patients who failed to receive any follow-up testing for an abnormal Papanicolaou test result did not return to the office for any reason during the study period. No further data are available about these patients, but we presume that some had gone elsewhere for care.
All patients with telephones received a reminder call, in addition to a mailed reminder, 2 days before their scheduled colposcopy. If the patients indicated transportation problems, roundtrip taxicab passes were issued to help assure attendance at the colposcopy clinic. Office staff provided child supervision at the office as necessary. Appointment failure rates at the colposcopy clinic averaged 12 percent. All aspects of followup improved compared with data collected before the study period (Table 1) .
Discussion
Educational programs, formalized approaches to care, and reminder systems successfully improved the outcomes of the cervical cancer screening program at the Family Health Center. The success of cervical cancer prevention programs depends on the breadth of Papanicolaou test screening, the completeness of follow-up of abnormal findings, the accuracy of the follow-up tests, and ultimately the effectiveness of therapeutic interventions.
Breadth ofPapanicoloou Test Screening
Incomplete Papanicolaou testing of community populations occurs most commonly among African-Americans, elderly patients, and patients living in rural areas. 21 Although the service population of Shadyside Family Health Center is urban and mainly African-American, a study done in 1988 at the center showed that 93 percent of eligible patients had Papanicolaou test screening in the preceding 3 years. The age-adjusted incidence of cervical cancer among all African-American and white women in the United States is 13.1 and 7.9 per 100,000, respectively.22 Among women who have had Papanicolaou testing, a bout 96 cases of cervical cancer would occur for every 100,000 smears. Not surprisingly, we found no cases of cancer among the 1797 women who received Papanicolaou tests.
African-American and young patients at the Family Health Center had higher rates of abnormal findings on Papanicolaou tests than other patients ( Figure 4) . Studies of the results of Papanicolaou test screening done elsewhere reveal similar rates of abnormal findings, but frequencies of cytologic diagnoses varied widely, probably reflecting differences in classification rather than biologic divergence (fable 2).
Problems With Follow-up Testing
Failure to notify patients, failure to make and keep appointments, and failure to obtain the proper follow-up test plague all cervical-cancer-screening programs. Ellwood et aI, 14 in a prospective study of 1062 patients with 2 years elapsed since the first abnormal Papanicolaou test result, showed that more than 40 percent of patients had inadequate follow-up care ba ed on then-current practice standards. Forty-three patients were never told their diagnosis, 30 refused further care, and 86 had missing records as a result of moving. All these patients had a regular source of medical care 
Impact of Educational Programs
The most effective educational interventions for clinicians provide definitive information in the midst of decision-making. 23 The clinical decisionsupport system for this study was the sheet attached to the Papanicolaou test result that told physicians what to do for each cytologic finding (Figure 1 ). Recommendations for follow-up of atypia encouraged the clinician to obtain a repeated Papanicolaou test after therapeutic intervention or to proceed directly to colposcopy. Patients with higher grade abnormalities were to have colposcopy within the intervals corresponding to the grade of the lesions found. For patients with dysplasia, physicians chose follow-up plans that were consistent with the program recommendations in 92 of 121 (76 percent who were assigned to Papanicolaou test rather than colposcopy, a recommendation that was still under debate in the literature at the time.
Educational options for patients in our program included discussion with their physician, discussion with an office nurse or a specially trained medical assistant, and an explanatory letter. Paskett et all improved follow-up Papanicolaou test rates for women with abnormal cytologic findings on cervical smears by 13 percent with a pamphlet and reminder sticker. Stewart et aF documented a 30 percent higher follow-up rate in women who were given explanatory brochures when· they booked their colposcopy appointment. We did not study educational input to patients as a separate factor influencing follow-up rate.
Impact of Formalized Care Management
In complex and distracting practice environments, an intention to treat is difficult to implement without an organized and visible approach to care. Before formalizing care in our center, physicians could respond inadequately to abnormal Papanicolaou test findings without discovery or correction of the error: one third of patients with abnormal Papanicolaou smear findings did not have it so designated on the problem lists in their charts, and nearly one third had no documented followup plan. Patients could be lost to care by not booking or by canceling appointments. By clarifying the data flow and the process of care with physicians, nurses, and receptionists at the Family Health Center, critical checkpoints were established so that physician and patient progress through the care system could be periodically assessed. After our study interventions all problem lists reflected a patient's abnormal test result status, and more than 99 percent of patients had documented follow-up plans.
The 1992 reevaluation of care at the center also showed that a formal approach to care could not be managed manually because of the many physicians, patients, and procedural steps involved. The automated tracking system made patient tracking manageable. Telephone calls and reminder letters were directed to all patients during the study, compared with only two thirds of patients before automated follow-up.
Impact of Reminder Systems
Prompting techniques provide a critical form of logistic support to well-intentioned care. Reminders can improve Papanicolaou screening, encourage follow-up of abnormal test results, and ensure col po scopic screening, but only when community access to care can be assured. Michielutte et aP determined that 80 percent of patients with grade III or greater cervical intra epithelial neoplasia responded to mailed or telephone reminders for further examination. Ten percent of patients had no follow-up documented in their charts and could not be reached for the study. Frisch 4 used a care protocol that included letters and telephone calls and reduced follow-up failures from 31 percent to 11 percent. Woolley and Talbot 5 described failure of follow-up in 55 percent of patients with atypia and 20 percent of patients with moderate dysplasia, but only 3 percent of patients with severe dysplasia for whom an intensive case tracking system was used failed to return for follow-up. Mitchell and Medley6 sent reminders to the patient's practitioner if the patient was more than 3 months overdue for follow-up of the abnormal Papanicolaou test findings. Patients with atypia and mild dysplasia had a failure-to-return rate of 18 percent, and those with moderate dysplasia, 10 percent. Letters to the physician decreased the failure rate by about 20 percent.
Laedtke and Dignan 7 reported that 22 percent of patients with dysplasia received no follow-up care despite mailed notification. Del Mar and Wright 9 showed improved follow-up as a result of mailed reminders in patients with cervical intraepithelial neoplasia. Marcus et alB reported that failure of follow-up occurred in 32 percent of patients with atypia, 30 percent of patients with mild dysplasia, 22 percent of patients with moderate to severe dysplasia, 16 percent of patients with carcinoma in situ, and 0 percent of patients with invasive carcinoma. Personalized mailings, transportation assistance, and in-office educational programs were associated with better follow-up rates; transportation assistance was the most successful intervention among disadvantaged patients. Lerman et apo used a randomized trial of a 15 -minute structured telephone call addressing educational, psychosocial, and practical barriers to colposcopy. Patients receiving the telephone call were more likely to obtain colposcopy and comply with treatment recommendations.
Overall follow-up success rates and colposcopy completion rates increased dramatically in our study with the use of education, transportation assistance, and reminders. Although 36 percent of patients with abnormal smear findings had been overdue for follow-up in 1990, only 13 percent were overdue after our interventions in 1996. Patients assigned to Papanicolaou testing for follow"'; up of abnormal smear findings failed to receive a test in 9 of 45 (20 percent) cases, but those assigned to colposcopy follow-up failed to receive a test in only 10 of 102 (10 percent) of cases. Appointment failure rates at the colposcopy clinic dropped from 56 percent in 1993 to 12 percent in 1996.
As these data show, patients with the most worrisome screening Papanicolaou test results had the most successful follow-up rates; presumably the extra effort of medical offices and the extra concern of affected patients conspired to produce this effect. Conversely, insufficient concern on the part of physicians and patients could contribute to the inadequate follow-up of atypical Papanicolaou smears shown in other studies. Sequential Papanicolaou test follow-up of abnormal Papanicolaou smear findings is harder to implement than is colposcopy in practices that do their colposcopy on site.
Accuracy of Follow-up Testing
Unfortunately, the cytologic classification of Papanicolaou test results does not predict with precision the subsequent result of cervical biopsy. Slawson et aP4 showed that a single follow-up Papanicolaou smear failed 50 percent of the time to detect biopsy-proved cervical intraepithelial neoplasia in patients with atypical squamous cells on initial Papanicolaou testing. Mayeaux et aF5 performed simultaneous Papanicolaou testing and colposcopic biopsy on 428 patients with initially abnormal cervical smear findings, including inflammation, atypia, and low-and high-grade squamous intraepitheliallesions. He found in patients with biopsy-proven high-grade squamous intraepitheliallesions that follow-up Papanicolaou smears rather than colposcopic biopsy would have mistakenly underestimated the severity of 87 percent of the lesions and would have missed abnormalities altogether in 23 percent.
Follow-up Papanicolaou testing of patients with abnormal smear findings detected very little disease in our study when compared with colposcopic biopsy. Of 42 patients who had follow-up Papanicolaou testing, 86 percent had normal findings on cytology studies, but only 9 percent (7 of 83) of colposcopy patients had normal biopsy findings. This discrepancy was just as remarkable for patients who initially had atypia (100 percent of the Papanicolaou findings were normal, but only 33 percent of the biopsy results were normal) as it was for those who initially had dysplasia (79 percent normal Papanicolaou findings, but 7 percent normal biopsy findings).
Multiple sequential Papanicolaou tests should be more sensitive than single tests in the follow-up of initially abnormal smear findings, but they are logistically even more difficult to complete. For practices that offer colposcopy on site, colposcopic biopsy is a better follow-up choice than repeated Papanicolaou testing, even for so-called lower grade abnormalities. Among patients with highgrade squamous intraepitheliallesions, Megevand et all! were able to reduce a follow-up failure rate from 66 percent to 50 percent with intensive public health intervention but reduced the rate to 3 percent using a mobile van with same-day Papanicolaou testing, colposcopy, and treatment.
Sources of Error
The findings we describe are observations of a 10 JABFP Jan.-Feb.1998 Vol. 11 No.1 busy and sometimes chaotic practice. Information collected before the formal interventions was generated from quality-improvement data, which lack the rigor of formal research. Although using quality-improvement data might enhance the external validity of the results for urban family practice centers, it does limit the reliability of pre-and . post-intervention comparisons. New interventions are implemented in a practice setting only when existing systems are functioning poorly; apparent improvements can be related to changes in effort, service demand, and staffing rather than the studied interventions.
Presumably the outcome of follow-up efforts improves with time for patients who remain accessible to the practice. The follow-up interval in this 2-year study varied from 1 to 24 months for individual patients; thus the follow-up outcomes reported might underrepresent the benefit of persistent efforts to involve patients in care. Some patients lost to follow-up could have obtained appropriate care elsewhere as a result of interventions initiated by our practice, leading to an underestimation of the success of interventions.
Conclusion
The combination of a well-functioning community Papanicolaou screening program, well-educated clinicians, well-organized care processes, and well-designed tracking and reminder systems can reduce follow-up failure rates dramatically. In low-income communities such as ours, reduction of financial barriers, transportation assistance, and child care further improve the chances of effective follow-up. Colposcopic biopsy appears to be more accurate than sequential Papanicolaou smears in detecting treatable precursors of cervical cancer, and doing a colposcopic biopsy is logistically simpler in practices that perform colposcopy on site.
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